Ophthalmic Aspects of Demyelinating Diseases by Professor G I Scott FRCSEd FRSEd (Edinburgh) I have selected for discussion 65 cases of disseminated sclerosis, 12 cases of neuromyelitis optica and 3 cases of acute bilateral optic neuritis of obscure etiology, seen in the Department of Ophthalmology of the Royal Infirmary of Edinburgh and by my neurological colleagues.
DISSEMINATED SCLEROSIS
The 65 cases of disseminated sclerosis consisted of 30 men and 35 women, the average age at the time of the follow-up examination in 1960 being 45 years in the men and 39 years in the women. These cases were reviewed to ascertain the incidence of changes in the peripheral retinal veins in established cases of the disease, but there are certain other ophthalmic aspects of interest. The incidence of the principal ophthalmic findings which I shall discuss is shown in Table 1 . Optic Neuritis In 16 of the 20 patients the neuritis was retrobulbar; in 12 of these the condition only affected 1 eye and in 3 there were recurrent attacks in the same eye over a period of years. There was only 1 patient in this series with evident cedema of the disc.
In 3 cases the onset was insidious with progressive impairment of visual acuity.
Prognosis for vision:
The outcome as regards ultimate visual acuity, even after repeated attacks of retrobulbar neuritis, was surprisingly good in this group of patients. In those with typical attacks of acute retrobulbar neuritis (16) the ultimate visual acuity was 6/12 to 6/6 and N 5 at reading distance in every case. The 1 patient with acute papillitis in one eye made a slow recovery over a period of ten months from perception of hand movements to 6/24 and N 8. The 3 patients in whom the onset was insidious and progressive suffered severe impairment of vision (Table 2) . Pallor ofthe discs: Eight of the patients with optic neuritis developed well-marked generalized pallor of the disc, 2 showed doubtful temporal pallor and, in 10 cases, the discs appeared normal. There were also 6 cases with definite temporal pallor of the discs but with no history of any disturbance of visual acuity.
Nystagmus and Ocular Palsies These ocular disturbances are relatively frequent in disseminated sclerosis but totally absent in neuromyelitis optica.
Changes in the Retinal Veins
Changes in the retinal veins were observed in 7 patients. In 3 there was sheathing of the veins only (Fig 1) , which affected both eyes in each case. Another patient showed similar sheathing in one portion of the fundus, and a large patch of old choroiditis elsewhere in the fundus of the same eye. A fifth patient showed long-standing chronic perivasculitis of unknown vtiology in one eye, with sheathing of the veins in the same eye and rather unusual cuffing of the veins in the other eye (Figs 2 & 3) . Two patients suffered from Eales' disease and in one sheathing was also observed in one eye.
Iridocyclitis
One patient showed signs of old iridocyclitis.
NEUROMYELITIS OPTICA
In 1952 I reported the findings in 12 cases of neuromyelitis optica seen in Edinburgh during the period 1937 to 1949. These cases could be divided into two welldefined groups. Those in Group I (4 cases) suffered from acute bilateral optic neuritis preceded or followed by paraplegia or monoplegia, as well as other obvious signs of myelitis; 2 died from ascending myelitis and 2 survived with complete recovery from the optic neuritis but were left with residual effects from the myelitis. The patients in Group II (8 cases) also suffered from acute bilateral optic neuritis but the signs of myelitis, although quite definite, were much less obvious and the motor pathways were only slightly affected in 2 cases. One patient, aged 66 at the time of onset of the disease, died in the same year, but the remaining 7 have now been followed up for periods of eleven to twenty-one years.
As the detailed clinical findings at the onset of the disease have already been published (Scott 1952) , I will do no more than summarize the original findings.
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Perivasculitis Case 1 I S, woman aged 32 years at onset of disease. The third group consists of 3 patients with severe bilateral optic neuritis with no other or few neurological signs. These patients have now been followed for seventeen to twenty years. (1955) recorded a case which appears to bridge the gap between disseminated sclerosis and neuromyelitis optica, the cases which I have described, and which have now been followed up for eleven to twenty years, provide strong evidence that neuromyelitis optica is a recognizable disease very different from disseminated sclerosis in its clinical behaviour. The common occurrence of a preceding febrile disturbance, the negative colloidal gold reaction of the cerebrospinal fluid and the absence of euphoria, nystag-mus, paresis of cranial nerves, all make the clinical picture quite different from that of disseminated sclerosis. The behaviour of the optic neuritis is also quite dissimilar. There is almost invariably very evident cedema of the optic discs in cases of neuromyelitis optica and recovery of vision is the rule, a finding in marked contrast to disseminated sclerosis in which, although recovery of vision may be the rule following attacks of retrobulbar neuritis, some loss of vision may result if there is marked cedema of the nerve head with slow recovery, and in which, if both eyes are affected simultaneously in an insidious and progressive way, there is always marked impairment of vision.
Similar cases have been recorded by Kohut & Richter (1945) and by Miller & Evans (1953) , and it seems likely that the condition is much more closely allied to acute disseminated encephalomyelitis (Scott 1952) of which it may be a clinical variant (Miller & Evans 1953) .
The recurrence in some of my cases of repeated attacks of optic neuritis but not of myelitis suggests that there may perhaps be some difference in the reaction in the optic nerves and in the spinal cord.
Acute Bilateral Optic Neuritis with Few or No Other Signs
My 3 cases of severe bilateral optic neuritis resemble the cases described by Hierons & Lyle (1959) and probably represent a localized form of encephalomyelitis. In my small group of patients, all adults, recovery of visual function was the rule.
Disseminated Sclerosis
The visualprognosis: A most interesting feature in the series of 65 patients with well-established disseminated sclerosis was the good visual acuity following attacks of retrobulbar neuritis, a finding different from those recorded by Wybar (1952) and by Schlossman & Phillips (1954) but similar to that recorded by Allison (1950) in his review of cases followed up over a period of twenty years. Changes in the retinal veins: Sheathing of the retinal veins was first described by Rucker (1945) , who estimated that it occurred in about 16% of cases of disseminated sclerosis; Wybar (1952) found these changes in 10% of patients and Doden (1957) in 23 %. Rucker regarded the sheathing of the veins as a sign diagnostic of disseminated sclerosis. Francois & Neetens (1959) , on the other hand, did not consider this fine white cuffing of the veins as pathognomonic of the disease.
In the cases of disseminated sclerosis, which I have reviewed, it is of particular interest that sheathing of the veins occurred in association with choroiditis, perivasculitis of the retinal vessels of unknown retiology and in one patient with Eales' disease.
The significance of these changes alongside the retinal veins cannot yet be assessed and further work is required to establish whether they are peculiar to disseminated sclerosis or occur in other diseases.
DISCUSSION
Dr Refswn, in reply to a discussant who said that the rarity of conjugal cases did not deny the possibility of common exposure long ago, did not think it was possible to give a definite answer. Familial instances might be caused by common environmental factors although such cases had been reported where there appeared to have been no contact. It seemed difficult to him to explain the higher incidence of familial cases as compared with the population at large only as caused by exposure to common environmental factors. Dr Douglas McAlpine said that textbooks scarcely referred to the chronic progressive form of R.B.N. About 5 % of Professor Scott's cases fell into this category.
It was no longer possible to draw a sharp distinction between neuromyelitis optica and D.S. for there were many cases which bridged the gap between them.
Professor Lumsden, in considering the relationship of neuromyelitis optica to D.S., drew a parallel from experimental pathology. In guinea-pigs with 'allergic' encephalitis, the distribution of the lesions in the white matter might vary considerably from animal to animal. Dr Blight and he had come to think of this as the operation of 'field factors'. Electrophoretic studies by Dr Duncan Robertson in their laboratory had shown that spinal cord, both human and bovine, contained at least one encephalitogenic protein absent from brain. Experimentally, too, there was evidence that an antigen from the optic system yielded lesions predominantly in the optic pathways (Bullington S J & Waksman B H, 1958, Arch. Ophthal., Chicago, 59,435) . Likewise, in some animal species, peripheral nerve emulsion yielded specifically an allergic neuritis whereas in other species there was some reciprocity between peripheral nerve and brain in the experimental allergic system. Despite the clinical differences between D.S. and neuromyelitis optica the latter might well be a variant of the same process as the former, but where a slightly different 'field factor' of immunological nature determined the site where the brunt would fall.
Professor Payling Wright wondered if there was any relationship between the perivenous changes and the exacerbations or remissions in D.S. About 10% of these cases showed perivenous reactions, and some other reported figures were higher. If these vascular reactions, implying a possible injury to the vessel walls, were related to alternations in the patient's symptoms, they might have an important bearing on the allergic hypothesis.
Dr J H D Millar said that the more complete the survey, the higher the familial incidence of D.S. became. Dr Allison and he had now revised their figure from about 6-5 % to about 10%. Professor Scott, in reply, said that, as Dr McAlpine had emphasized, it was important to recognize that a chronic form of optic neuropathy could occur in D.S. It was always linked with a chronic and progressive development of the disease in general.
His rather sharp distinction between neuromyelitis optica and D.S. was purely clinical and did not exclude the possibility of the two conditions having a common etiology, the clinical manifestations in the case of D.S. perhaps being modified by an allergic or other factor.
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